Spacial and temporal profiles of neutrophil accumulation in the reperfused ischemic myocardium.
To elucidate further the pathogenic role of neutrophils in evolving reperfused myocardial infarction, we investigated the dynamics of their accumulation and distribution in the ischemic myocardium. The left anterior descending coronary artery was occluded in dogs for 2 hours followed by reperfusion for 0, 3, 6, or 24 hours. 111In-labeled neutrophils were injected at the time of occlusion or after 16 hours of reperfusion. The area at risk was similar among groups. Infarct size expressed in percent of the area at risk was identical between groups reperfused for 6 (35.2 +/- 4.4%) or 24 (32.3 +/- 3.9%) hours but smaller (22.0 +/- 4.4%; p less than 0.05) after 3 hours of reperfusion. 111In-neutrophils accumulation quantified by scintigraphy correlated positively with infarct size (r = 0.64, p less than 0.005); accumulation rates (cells/h/cm2MI) were high during the first 3 (2288 +/- 754) and 6 hours (1953 +/- 463) but low (490 +/- 192) between 16 and 24 hours of reperfusion. Cells accumulating during reperfusion (12,566 +/- 2307 cells/g at 3 hours) were found within the borders of the necrotic area, and the cell counts (2420 +/- 724 cells/g, p less than 0.05) in the live tissue located within the area at risk after 3 hours of reperfusion were similar to those found in the subepicardium at the onset of reperfusion: (2240 +/- 571 cells/g). Only a few cells were detected in the normally perfused myocardium (67 +/- 33 cells/g). We conclude that reperfusion accumulation in the ischemic myocardium; the reaction takes place within 3-6 hours of reperfusion, a period of time where infarct size is growing by about 40%. These results support the concept that leukocytes may play a pathogenic role on infarct size in models with brief ischemia followed by reperfusion.